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[Document Name] Abstract 

[Abstract] 

[A technical problem] A heat-resisting property obtains the new (meta) acrylic resin in 
which the low moisture absorption which was moreover highly excellent is shown. 
[Means for Solution] (Meta) Acrylic resin is acrylic resin with which all the monomeric 
units include an acrylic acid (meta) bird methylcyclohexyl monomeric unit 3weight % or 
more (meta), and a rate the transformer object in the aforementioned (meta) acrylic acid 
bird methylcyclohexyl monomer or cis- corporeal exceeds 50mol %. Acrylic acid 3 and 
3, 5-bird methylcyclohexyl, etc. are contained in the aforementioned (meta) acrylic acid 
bird methylcyclohexyl monomer (meta). In the aforementioned (meta) acrylic acid bird 
methylcyclohexyl monomer, the rate of a transformer object may be more than 75 mol %, 
and a cis- corporeal rate may be more than 75 mol %. 
[A selection figure] Nothing 



CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 



[Claim 1] (Meta) Acrylic resin with which it is aciylic resin with which all the 
monomeric units include an acrylic acid bird methylcyclohexyl monomeric unit 3weight 
% or more (meta), and a rate the transformer object in the aforementioned (meta) acrylic 
acid bird methylcyclohexyl monomer or cis- corporeal exceeds 50mol % (meta). 
[Claim 2] (Meta) Acrylic resin according to claim 1 (meta) whose acryhc acid bird 
methylcyclohexyl monomers are acrylic acid (meta) 3 and 3 and 5-bird 



methylcyclohexyl. 

[Claim 3] (Meta) Acrylic resin according to claim 1 or 2 (meta) whose rate of the 
transformer object in an acrylic acid bird methylcyclohexyl monomer is more than 75 
mol %. 

[Claim 4] (Meta) Acrylic resin according to claim 1 or 2 (meta) whose rate of the cis- 
corporeal one in an acrylic acid bird methylcyclohexyl monomer is more than 75 mol %. 
[Claim 5] (Meta) Claim 1 which consists of 3 to 80 weight % of acrylic acid bird 
methylcyclohexyl monomeric units, 20 to 97 weight % of methyl methacrylate 
monomeric units, and 0 to 30 weight % of other copolymerizable ethylene nature 
unsaturated compound monomeric units - acrylic (meta) resin given in which clause of 
four. 

[Claim 6] Mold goods which become Claim 1 - which clause of five from acrylic (meta) 
resin of a description. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mold goods which consist of new 
acrylic (meta) resin and this resin of high-heat-resistance low moisture absorption. The 
aforementioned (meta) acrylic resin is useful as the information material for optical 
record besides a common molding material, an electronic industry material, etc. 
[0002] 

[Description of the Prior Art] The polymethyl methacrylate (PMMA) known as typical 
(meta) acrylic resin shows the outstanding transparency, and is used also as an 
information material for optical record not only as a conmion molding material from 
birefringence being small. However, water absorption of PMMA is large, and since a 
dimensional change, curvature, etc. accompanying water absorption occur, there is a 
problem that a scope is narrow. Therefore, improved development of acrylic (meta) resin 
of the hygroscopic property which can be used as a wide range charge of optical material 
is desired. 

[0003] Carrying out copolymerization of methyl methacrylate and the methacrylic ester 
which has an alicyclic frame in order to improve a hygroscopic property is performed. 
For example, the copolymer of methyl methacrylate and cyclohexyl methacrylate is 

indicated by JP,S58-5318,A and JP,H58-13652,A. However, as for such a copolymer, 
although a hygroscopic property improves, since a heat-resisting property falls, a use is 
restricted too. Moreover, the example to which methyl methacrylate was made to carry 
out copolymerization of methacrylic acid 3 and 3, the 5-bird methylcyclohexyl, etc. is 
indicated by JP,S60-1041 10,A. However, the copolymer obtained in this way cannot 
necessarily satisfy low moisture absorption fully in respect of a heat-resisting property, 
fabrication nature, etc., although improved sharply. 
[0004] 

[Problem to be solved by the invention] Therefore, the purpose of this invention has a 
heat-resisting property in offering the Plastic solid which consists of new (meta) acrylic 
resin in which the low moisture absorption which was moreover highly excellent is 
shown, and (meta) acrylic resin. 

[0005] Other purposes of this invention are to offer the Plastic solid which consists of 



new (meta) acrylic resin in which the outstanding fabrication nature and low moisture 

absorption are shown, and ** (meta) acrylic resin. 

[0006] 

[Means for solving problem] The place where this invention persons added an 
examination detailed about the acrylic resin which contains acrylic acid (meta) bird 
methylcyclohexyl as a monomer component (meta), The polymer obtained by 
polymerizing in acryhc acid (meta) bird methylcyclohexyl of a transformer object, [ cis- 
corporeal acrylic acid (meta) bird methylcyclohexyl / the polymer obtained by 
polymerizing ] It found out that a heat-resisting property and fabrication nature were 
controllable by that a clear difference comes out at a glass transition point, and using two 
sorts of above-mentioned stereoisomers (a transformer object, cis- corporeal) properly, 
maintaining low water absorption. This invention is completed based on these 
knowledge. 

[0007] Namely, this invention is acrylic resin with which all the monomeric units include 
an acrylic acid (meta) bird methylcyclohexyl monomeric unit Sweight % or more (meta). 
A rate the transformer object in the aforementioned (meta) acrylic acid bird 
methylcyclohexyl monomer or cis- corporeal offers acryhc resin exceeding 50mol % 
(meta). Acrylic acid 3 and 3, 5-bird methylcyclohexyl, etc. are contained in the 
aforementioned (meta) acrylic acid bird methylcyclohexyl monomer (meta). In the 
aforementioned (meta) acrylic acid bird methylcyclohexyl monomer, the rate of a 
transformer object may be more than 75 mol %, and a cis- corporeal rate may be more 
than 75 mol %. 

[0008] As the aforementioned (meta) acrylic resin, 3 to 80 weight % of acrylic acid 
(meta) bird methylcyclohexyl monomeric units. The acrylic resin which consists of 20 to 
97 weight % of methyl methacrylate monomeric units and 0 to 30 weight % of other 
copolymerizable ethylene nature unsaturated compound monomeric units (meta) is 
mentioned. 

[0009] This invention offers the mold goods which consist of the above-mentioned 
acrylic (meta) resin again. In addition, on these Descriptions, it may name an "acrylic" 
and "methacrylic one" "an acrylic (meta)" generically. 
[0010] 

[Mode for carrying out the invention] acrylic (meta) resin of this invention - (i) (meta) 
acrylic acid bird methylcyclohexyl monomeric unit ~ 3weight % or more of all the 
monomeric units ~ it contains 30weight % or more still more preferably lOweight % or 
more preferably. (Meta) When acrylic acid bird methylcyclohexyl monomeric units are 
less than 3 weight % of all the monomelic units, neither a heat-resisting property nor a 
low moisture absorption improvement effect is seen. 

[001 1] As the aforementioned (meta) acrylic acid bird methylcyclohexyl monomer, it is 
the following type (1). 
[Chemical formula 1] 




(1) 



([ Ra, Rl, R2, R3, R4, R5, R6, R7, R8, R9, RIO, and Rl 1 ] among a formula) three 
groups which showed the hydrogen atom or the methyl group and were chosen 
independently from Rl-RlO, respectively — a methyl group — it is ~ [ as long as it is the 
compound expressed, you may be any, but ] The acrylic acid 3 and 3 and 5-bird 
methylcyclohexyl R3, R4, and whose R7 are methyl groups (meta) are desirable in 
particular. 

[0012] Moreover, when the polymer which contains acrylic acid bird methylcyclohexyl 
as a monomer component is compared with the polymer which contains methacrylic acid 
bird methylcyclohexyl as a monomer component, in respect of the heat-resisting 
property, the latter persons are excellent. Therefore, for the use as which especially a 
heat-resisting property is required, methaciylic acid bird methylcyclohexyl whose Ra is a 
methyl group among the monomers expressed with said formula (1) is more desirable. 
[0013] By acrylic (meta) resin of this invention, the transformer object or cis- corporeal 
rate is over 50mol % among the stereoisomers of the (ii) aforementioned (meta) acrylic 
acid bird methylcyclohexyl, namely, one of isomers exists superfluously. 
[0014] As a typical example of acrylic acid (meta) bird methylcyclohexyl of a 
transformer object, the methacrylic acid transformers 3 and 3 and 5-bird 
methylcyclohexyl which are expressed with the following type (2) are mentioned. 
Moreover, methacrylic acid 3 and 3 expressed with the following type (3) and 5- 
bird methylcyclohexyl are mentioned as a typical example of cis- corporeal acrylic acid 
(meta) bird methylcyclohexyl. 

[Chemical formula 2] 




(2) 



[Chemical foraiula 3] 




[0015] a transformer object — an excessive quantity (desirable - more than 75 mol % ~ 
further - desirable - more than 90 mol % — ) especially — more than 95 mol % — as 
compared with the polymer obtained from a transformer object and cis- corporeal 
equivalent mixture, its heat-resisting property is high while the polymer (a copolymer is 
included) obtained by giving the acrylic acid bird methylcyclohexyl included (meta) to a 
polymerization shows the outstanding low moisture absorption. Therefore, such a 
polymer especially can be used conveniently for the material with which a heat-resisting 
property is demanded, on the other hand -- cis- corporeal one — an excessive quantity 
(desirable - more than 75 mol % - further - desirable - more than 90 mol % ~) 
especially ~ more than 95 mol % ~ the polymer (a copolymer is included) obtained by 
giving the acrylic acid bird methylcyclohexyl included (meta) to a polymerization is 
excellent in fabrication nature as compared with the polymer obtained from a transformer 
object and cis- corporeal equivalent mixture while it is excellent in respect of low 
moisture absorption. Therefore, this polymer is useful for the use (material) as which 
high fabrication nature is required especially. 

[0016] In addition, in this case, although the method of adjusting that quantity is 
conventionally performed as a method of changing a heat-resisting property, using 
methyl methacrylate as a comonomer, since the oxygen atom content in resin increases, 
water absorption will increase. On the other hand, since heatproof temperature differs 
from melt viscosity in this invention while the transformer object and the cis- corporeal 
one of acrylic acid (meta) bird methylcyclohexyl generally have equivalent water 
absorption By choosing suitably a ratio the transformer object of aciylic acid bird 
methylcyclohexyl used as a monomer (meta), and cis- coi-poreal, it becomes possible to 
control the heatproof temperature and moldability of resin, holding low absorptivity. 
[0017] [ acrylic acid bird methylcyclohexyl with a transformer object or cis- corporeal 
high (meta) content ] Corresponding bird methyl cyclohexanol and acrylic acid (meta) 
with a transformer object or cis- corporeal, respectively high content, or its reactant 
derivative (For example, acid halide, acid anhydride, ester, etc.) If required, it can obtain 
by giving a conventional esterification reaction (or ester exchange reaction) using a 
suitable catalyst. Moreover, acrylic acid bird methylcyclohexyl with a transformer object 
or cis- corporeal high (meta) content can also be obtained from a transformer object and 
cis- corporeal mixture by separation refinement means, such as crystallization, 
distillation, and column chromatography. 

[0018] More specifically [ methacryhc acid 3 and 3 and 5-bird methylcyclohexyl ] 



For example, it can obtain by making the methacrylic acid chosen from an methacrylic 
acid chloride, methacrylic acid, and methyl methacrylate or its derivative, and 3 
and 3 and 5 -bird methyl cyclohexanol react, the amount of methacrylic acid or its 
derivative used receives ****- 3 and 3 and 5-bird methyl cyclohexanol ~ 0.9 - 5 time mol 
~ it is 1 - 2 double mole preferably. A catalyst can be used suitably. For example, when 
using methacrylic acid as a reaction component, it is desirable to use an acid catalyst. As 
an acid catalyst, proton acid, such as sulfuric acid and p-toluenesulfonic acid, is desirable, 
for example. When using an methacrylic acid chloride as a reaction component, it is 
desirable to use a base as a dehydrochlorination agent. As a base, trialkylamine, such as 
triethylamine, pyridines, etc. can be used, for example. When using methyl methacrylate 
as a reaction component, it is desirable to use an ester interchange catalyst. As an ester 
interchange catalyst, for example Metal oxide; zinc acetate, such as metal aUcoxide; 
dibutyltin oxide, such as titanium butoxide and titanium isopropoxide. Metal acetate, 
such as iron acetate; metal acetylacetonato, such as zinc acetylacetonato and titanium 
oxy-acetylacetonato, etc. is mentioned. Moreover, each above-mentioned reaction can 
also be performed by adding polymerization inhibitor in a system. The methacrylic acid 
transformers 3 and 3 and 5-bird methylcyclohexyl as well as above-mentioned 
methacrylic acid 3 and 3 and 5-bird methylcyclohexyl can be manufactured. 
[0019] Although acrylic (meta) resin of this invention may be the homopolymer of 
acrylic acid (meta) bird methylcyclohexyl, in order that it may raise mechanical stiength 
and a heat-resisting property further, You may be the copolymer to which 
copolymerization of the compounds (ethylene nature unsaturated compound etc.) which 
have other polymerization nature unsaturated bonds was carried out. 
[0020] (Meta) as an example of acrylic acid bird methylcyclohexyl and a 
copolymerizable monomer For example, methyl methacrylate, ethyl methacrylate, 
methacrylic acid butyl, Methacryhc acid isobutyl, methacrylic acid 2-ethylhexyl, 
cyclohexyl methacrylate, Methacrylic acid norbomyl, methacrylic acid bornyl, 
methacrylic acid adamanthyl, methaciylic estei' (alkyl methaciylate ester — ), such as 
methacrylic acid dimethyl adamanthyl Ester of methaciylic acid and an alicyclic alcohol 
etc.; Methyl acrylate. Ethyl acrylate, butyl acrylate, isobutyl acrylate, 2-ethylhexyl 
acrylate. Acrylic acid cyclohexyl, acrylic acid norbomyl, aciylic acid bomyl. Acrylic 
ester, such as acrylic acid adamanthyl and acrylic acid dimethyl adamanthyl (acrylic acid 
alkyl ester, ester of acrylic acid and an alicyclic alcohol, etc.); aromatic vinyls, such as 
styrene, alpha-methyl styrene, and vinyltoluene, etc. are mentioned, these monomers ~ 
one sort — or two or more sorts can be used. 

[0021] Also in these monomers, it is desirable for the improvement in mechanical 
strength to use methyl methacrylate. As such resin, they are 3 to 80 weight % ([ 
preferably ] ten to 78weight %) of acrylic acid (meta) bird methylcyclohexyl monomeric 
units. They are about 30 to 75 weight %, and 20 to 97 weight % ([ preferably ] 22 to 
90weight %) of methyl methacrylate monomeric units still more preferably. The acrylic 
resin which consists of 0 to 30 weight % (preferably 0 to 25 weight %, still more 
preferably about 0 to 20 weight %) of still more desirable copolymerizable ethylene 
nature unsaturated compound monomeric units of about 25 to 70 weight % and others 
(meta) is mentioned. Such resin has the feature that each of heat-resisting properties, low 
absorptivity, and mechanical strength is excellent. 

[0022] As a copolymerizable ethylene nature unsaturated compound besides the above 



especially if ester of acrylic acid (meta), such as methacrylic acid dimethyl adamanthyl, 
and an alicyclic alcohol is used It is possible to raise a heat-resisting property remarkably, 
holding low absorptivity and mechanical strength on sufficient level practical. The 
content of ester of the above-mentioned (meta) acrylic acid and an alicyclic alcohol is 
about 5 to 20 weight % still more preferably about 3 to 25weight % preferably about 1 to 
30weight % as opposed to all the monomeric units. 

[0023] Acrylic (meta) resin of this invention can be obtained with well-known 
polymerization methods, such as a radical polymerization, ionic polymerization, and 
coordination polymerization. Although it can be performed by methods, such as block 
polymerization, solution polymerization, and suspension polymerization, under existence 
of an initiator, when productivity is taken into consideration, block polymerization or 
suspension polymerization of a radical polymerization is desirable. 
[0024] It is not limited especially as said initiator, but For example, benzoyl peroxide, 
Lauroyl peroxide, cyclohexanon peroxide, 3 and 3, 5-bird methylcyclohexanone 
peroxide, Methylcyclohexanone peroxide, G tert-butyl peroxide 3 and 3,5- 
trimethylcyclohexane, 1 and l-bis(tert-butyl peroxide) cyclohexane, n-butyl 4, 4-screw 
(tert-butyl peroxide), Cumene hydronalium peroxide, diisopropylbenzene peroxide, 2,5- 
dimethylhexane-2,5-dihydroperoxide, G t-butyl par oxydi isopropylbenzene, a t-butyl 
cumyl peroxide, alpha, and alpha'- screw (tert-butyl peroxide m-isopropylbenzene ~) 
Organic peroxide of 2, the 5-dimethyl 2, and 5-di-tert-butyl peroxide hexyne 3 grade; 
Azobisisobutyronitril, azo compound [, such as azobis cyclohexanone 1-carbonitrile, ]; ~ 
water-soluble initiator [, such as potassium persulfate ]; - the redox initiator by the 
combination of peroxide or persulfate, and a reducing agent etc. can be used. 
[0025] Especially if the loadings of an initiator is a range which does not spoil 
characteristics, quality, etc. of resin, it will not be limited, but it is desirable to add in 
about 0.001 to Iweight % of the range to the monomer whole quantity. 
[0026] Moreover, when polymerizing, you may add mercaptan system compounds, such 
as the molecular weight modifier usually used, for example, butane thiol, octane thiol, 
and dodecane thiol, etc. if needed in order to adjust molecular weight. 
[0027] Generally the range of polymerization temperature is 30-200 degrees C, and its 
range of 50-150 degrees C is especially desirable. When using a polymerization solvent, 
solvents usually used, such as benzene, toluene, and methyl ethyl ketone, can be used. 
[0028] When manufacturing acrylic (meta) resin of this invention by suspension 
polymerization, suspension and a suspension assistant are used. As suspension, mineral 
matter, such as water soluble polymers, such as polyvinyl alcohol and methyl cellulose, 
and calcium phosphate, etc. is mentioned, for example. When using said mineral matter 
as suspension, it is desirable to add surface active agents, such as sodium 
dodecylbenzenesulfonate and sodium thiosulfate, in a system. 
[0029] Although the molecular weight in particular of acrylic (meta) resin of this 
invention is not limited, what is in the range of 10000-1 million with a weight average 
molecular weight [GPC (gel permeation chromatography) method; standard polystyrene 
conversion] is desirable. If mechanical strength and a heat-resisting property fall easily 
and a weight average molecular weight is larger than 1 million at less than 10000, 
moldability will fall easily. 

[0030] Acrylic (meta) resin of this invention may be used independently, and it may mix 
with other resin and it may be used, moreover, for example, in using it as resin for optics 



If needed A deterioration prevention, improvement in thermal stability, improvement in 
moldability, etc. sake. You may add additives, such as release agents, such as anti- 
oxidants, such as phenols, phosphite, and thioether, fatty alcohol, fatty acid ester, phthalic 
ester, a fluorochemical surfactant, and higher fatty acid metal salt, lubricant, a plasticizer, 
an antistatic agent, an ulfraviolet ray absorbent, a flame retarder, and a colorant. 
[0031] Acrylic (meta) resin of this invention can obtain various kinds of useful mold 
goods which harnessed the characteristics of resin of this invention, for example by using 
the molding method of common use, such as extrusion, the cast method, injection 
molding, and compression molding. As such mold goods, a light transmittance state 
extruded sheet, optical mold goods (optics bases, such as information material for optical 
record), etc. are mentioned, for example. 
[0032] 

[Effect of the Invention] Acrylic (meta) resin and the Plastic solid of this invention show 
the low moisture absorption in which a heat-resisting property and/or fabrication nature 
were moreover highly excellent. 

[0033] 

[Working example] This invention is not limited by these work examples although this 
invention is explained in detail below based on a work example. 
[0034] [ 4 mouth / with churning wings / separable glass flask of lOL which carried out 
example nitrogen displacement of manufacture ] Toluene 4500g was put in as 3 
and 3 of a raw material, 5-bird methyl cyclohexanol 1420g (lOmol), 1033g (12mol) of 
methacrylic acid, and a solvent, 50g of p-toluenesulfonic acid 1 hydrates were put in as a 
catalyst, and dehydration was performed under flowing back for 8 hours. Aqueous 
sodium hydroxide and water washed reaction mixed liquor one by one lOweight % after 
the end of a reaction. The organic layer was separated and condensed and target 
methacrylic acid ****- 3 and 3 and 1790g of 5-bird methylcyclohexyl were obtained. 1 
H-NMR spectrum of methacrylic acid ****- 3 and 3 and 5-bird methylcyclohexyl is 
shown in dravving 1 . Similarly the methaciylic acid transformers 3 and 3 and 5-bird 
methylcyclohexyl were manufactured from transformers 3 and 3, 5-bird methyl 
cyclohexanol, and methacrylic acid. The methacrylic acid transformers 3 and 3 and 1 H- 
NMR spectrum of 5-bird methylcyclohexyl which were obtained are shown in drawing 2 
. The signal of the proton equivalent to Rl 1 in said formula (1) is observed by 4.95 ppm 
by methacrylic acid 3 and 3 and 5-bird methylcyclohexyl, and is observed by 5.17 
ppm by the methacrylic acid transformers 3 and 3 and 5-bird methylcyclohexyl. Only one 
signal was observed by each spectrum but it has checked with it that the object of a high 
grade was obtained. 

[0035] In the autoclave made from stainless steel of work-example 1 capacity lOL, the 
methacrylic acid transformers 3 and 3 and 5-bird methylcyclohexyl (t-TMCHMA) 2.0kg, 
For azobisisobutyronitril 500 ppm and dodecane thiol to a monomer to a monomer 2000 

ppm. After received 4.0kg in distilled water, having received the total quantity of distilled 
water and a monomer in tribasic calcium phosphate, having taught 50 ppm of sodium 
dodecylbenzenesulfonate to the total quantity of distilled water and a monomer l.Oweight 
%, mixing and carrying out nitrogen displacement of the inside of a flask for 1 hour, the 
polymerization was performed at 70 degrees C for 6 hours. Furthermore, the rise in 
temperature was carried out to 120 degrees C, and the polymerization was continued for 
5 hours. The obtained polymer was washed, and it dehydrated, it dried at 60 degrees C 



under the reduced pressure for 10 hours, and the bead-like polymer particle was obtained. 
[0036] Except having replaced with t-TMCHMA and having used methacrylic acid 
3 and 3 and 5 -bird methylcyclohexyl (c-TMCHMA) as work-example 2 monomer, the 
same operation as a work example 1 was performed, and the bead-like polymer was 
obtained. 

[0037] As work-example 3 monomer, except having used t-TMCHMA 1.2kg and 0.8kg of 
methyl methacrylate (MMA), the same operation as a work example 1 was performed, 
and the bead-like polymer was obtained. 

[0038] As work-example 4 monomer, except having used t-TMCHMA0.8kg and 
MM A 1.2kg, the same operation as a work example 1 was performed, and the bead-like 
polymer was obtained. 

[0039] As work-example 5 monomer, except having used methacrylic acid ****- 3 and 3 

and 5-bird methylcyclohexyl (c-TMCHMA) 0.8kg and MMA 1.2kg, the same operation 

as a work example 1 was performed, and the bead-like polymer was obtained. 

[0040] As work-example 6 monomer, except having used t-TMCHMA 1.0kg, methacrylic 

acid dimethyl adamanthyl (DMAdMA) 0.2kg, and MMAO.Skg, the same operation as a 

work example 1 was performed, and the bead-like polymer was obtained. 

[0041] As comparative example 1 monomer, except having used MMA2.0kg, the same 

operation as a work example 1 was performed, and the bead-like polymer was obtained. 

[0042] As comparative example 2 monomer, except having used 1.2kg of cyclohexyl 

methacrylate (CHMA), and MMAO.Skg, the same operation as a work example 1 was 

performed, and the bead-like polymer was obtained. 

[0043] As comparative example 3 monomer, except having used t-TMCHMA 1.0kg and 
c-TMCHMA 1.0kg, the same operation as a work example 1 was performed, and the 
bead-like polymer was obtained. 

[0044] The following physical properties were measured using the polymer obtained by 
the evaluation test work example and the comparative example. The result is shown in 
Table 1 . In addition, glass transition temperature (Tg:degree C) was measured by the 
differential scanning calorimetry (DSC). 

[0045] (Saturation water absorption) Saturation water absorption (%) is JIS. K Based on 
7209, it measured at 23 degrees C. 

(Flexural strength) Flexural strength (MPa) measured based on ASTM-D790. 

(Melt viscosity) Melt viscosity (Pa-sec) was measured on condition of 240 degrees C and 

lOOsec-1. 

[0046] 
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[0047] The homopolymer (work example 1) of the methacrylic acid transformers 3 and 3 
and 5-bird methylcyclohexyl (t-TMCHMA) has a high glass transition temperature 
compared with the polymer of a comparative example, and, moreover, its water 
absorption is very small so that more clearly than Table 1. On the other hand, though 
water absorption is equivalent to the polymer of a work example 1, the homopolymer 
(work example 2) of methacrylic acid ****- 3 and 3 and 5-bird methylcyclohexyl (c- 
TMCHMA) has small melt viscosity, and it is excellent in moldability. 
[0048] The methacrylic acid transformers 3 and 3, 5-bird methylcyclohexyl (t- 
TMCHMA), and methacrylic acid 3 and 3 and 5-bird methylcyclohexyl (c- 
TMCHMA) by carrying out copolymerization to methyl methacrylate (MMA) Moreover, 
the (work examples 3-5), Improvement in hardness can be aimed at holding practically 
sufficient heat-resisting property and low absorptivity. By combining the methacrylic 
acid transformers 3 and 3, 5-bird methylcyclohexyl (t-TMCHMA), methyl methacrylate 
(MMA), and methacrylic acid dimethyl adamanthyl (DMAdMA), furthermore, the (work 
example 6), The polymer in which the outstanding low absorptivity and hardness are 
shown can be obtained without reducing glass transition temperature so much. 



[Translation done.] 



